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HUM** TUMOR CELLS IMPLANTED IN NON-HUMAN ANIMALS 
oarti ^ , inVenti ° n rel «" t0 tu«orig.„.,i, and more 

t 1 " h t0 «- -.tins human cancer 

cells in non-human animals. 

culture, they do „ ot , in the environment of the 

ti"ue CulCure '""I- maintain the identical 
properties of the primary tumor. In f. ct , thejr 
frequently r.pre, ,„t a .ubtyp. or Ml . et ^ " iy 
subpopulation of the primary tumor. Although the 
Property of continuous and non-contact inhibited 
growth „,y persist, numerous other char.ct.ri.tic, 
including the gene, expreaaed, the nature and 
quantity of the markers expressed on the cell 
surface , and the response to hormone,, biological 
response modifier, and other growth factor, may be 

ox 8 ori g rr ,ble ' and different fron th - piim ^ — 

There exist certain animal models for the 
maintenance and propagation of tumor cells. m mice 
for example, tumor cell model, exist, where injection 
or transplantation of cells will result in tumor 
development. However, such tumor cells have 
undergone significant changes from the original 
primary tumor cells, in becoming adapted to 
Propagation in animals, m addition, it i, not a 
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certain or straight forward process to generate such 
transplantable tumor cells lines, since only a 
fraction of primary tumor cells will have the abil 
to be adapted in this way. 

The difficulties are even greater if one 
attempts to cross species barriers in such 
transplantable tumor cells. Human tumor cells, for 
example, will normally succumb to the immune system 
of mice. One way that has been developed to overcome 
this, in certain circumstances for certain human 
tumors, is use of the 'nude' mouse strain 

. ( .. S N ? : F1 . ana8an ' GeneC - Rea ' Can *. (1966), 8, 295-309. 

in th*' * ^ hairle " wit * Pleiotropic effects 

xn the mouse."). m these mice, defects in the 
xmmune system allow the survival of certain foreign 

Cells inUr^J ~- i , . B 

~. ^»» S pxancea into the animal. 
However, even here only a variable fraction of 
Primary human tumors can be successfully propagated. 

Thus , there is a need for effective maintenance 
and propagation of primary human tumor cells in an 
animal model. 

In accordance with an aspect of the present 
xnvention, human cancer cells are administered to 
and maintained in, a non-human animal wherein the' 
non-human animal is immunodef icient . 

In accordance with a preferred embodiment of 
sue. ssps ct of the present invention, the human 
cancer cells are maintained in the non-human animal 
which is immunodeficient with respect to its own 
xmmune system, on a biocompatible support which may 
xnclude a growth factor or factors for inducing 
angiogenesis to the implant, and which may be 
required for the growth of the cancer cells. 
(Biological Response Modifiers, or BRMs.) 
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In accordance with another aspect of the present 
invention, human cancer cells are maintained in a 
non-human animal on a biocompatible support which may 
include such angiogenic or growth factors (BRM's) 
The non-human animal may or may not be an 
immunodeficient animal. 

In accordance with a further aspect of the 
present invention, the non-human animal which 
includes human cancer cells, i n accordance with an 
embodiment as hereinabove described, is employed as 
an animal model for studying the effect of a cancer 
treatment or therapy. 

In accordance with a further embodiment of the 
present invention, a non-human animal which includes 
human cancer cells in accordance with an embodiment 
as hereinabove described, further includes a human 
immune system, in particular the animal i, provided 
wxth human hematopoietic cells which create a human 
immune system in the non-human animal. 

The non-human animal is preferably a rodent. 
As hereinabove indicated, the human cancer cells 
as preferably maintained in a non-human animal on an 
implanted biocompatible support which may include 
BRM's, a factor or factors to induce angiogenesis and 
cell growth. This implant is sometimes hereinafter 
referred to as a neovascularization device. 

The biocompatible support may be a biodegradable 
support (sometimes referred to herein as an 
absorbable support) or a nonbiodegradable support 
(sometimes referred to herein as a nonabsorbable 
support), preferably a non-biodegradable support. 

The neovascularization device or devices can 
also include in addition to a biological response 
modifier an extracellular matrix component or 
components. The support may be formed from an 
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extracellular protein or the extra-cellular matrix 
component may be added to the support. For example 
the support may be formed from collagen which is an' 
extracellular protein or an extracellular component 
may be added to the support. 

A biological response modifier (BRM) is a 
biochemical agent that directly or indirectly induces 
a change in gene expression at the cellular level. 
Growth hormones and their chimeric derivatives serve 
as examples of a direct BRM; initiating a biological 
response ultimately directed to the nucleus and 
mediated by a specific high affinity receptor. 
Hydrolases (plasminogen activators, collagenases , 
heparinase) serve as an example of an indirect BRM; 
initiating a biological response by enzymatically 
activating or releasing latent, stored or zymogen 
precursors of direct BRMs . The BRM may stimulate or 
facilitate vascular growth from a tissue or organ, 
and may be required for growth of cells on the 
support . 

Biological response modifiers used on the 
support can be angiogenic growth factors such as 
HBGF-I , HBCF-II, platelet-derived growth factor 
( PDGF ) , macrophage -derived growth factor (MDGF), 
epidermal growth factor (EGF), fibroblast growth 

f" t0 f (FGF)t h yP°thalamus-derived growth factor 
CnuGe), retina-derived growth factor ( RDGF ) , and 
mixtures thereof. A preferred embodiment of the 
invention for inducing angiogenesis uses HBGF-I. 
Desirable hydrolases include a member selected for 
the group consisting of heparinase, collagenase, 
plasmin, a plasminogen activator, thrombin, 
heparinase, and mixtures thereof. Hormones such as 
the growth factors are particularly desirable as 
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biological response modifiers. Hormones specifically 
elicit cell growth and differentiation 

an extr a e ce n il V l SCUlariZati0n m * U ° 

an extracellular matrix component, which may be the 

materxal from which the support is £or-.d J u 

. KP iS rormed or may be 

added to the support. Although a PP l icant does ^ 
intend to be bound by theoretical reasoning, it is 
belxeved that the inclusion of the extraceUular 

ZTol^T^ may ' am ° n8 ° ther funct --, function 
to hold and to protect the BRM which is included in 
the product; i.e., provides for adsorption and 
adherence of the BRM to the support and possibly 
protects against degradation of the BRM i n 
addition, the extracellular matrix component may 
functxon to absorb cells which participate in the 
neovascularization or tumor cells added to the 

which" T °* m ° re eXt "" llul - «"rxx components, 
whxch may be used alone or in combination, include 
collagens, laminins , f ibronectins , gelatins, 
Blycosaminoglycans, glycoproteins, proteoglycans and 
fixtures thereof. The most desirable extracellular 
matrxx components include gelatins and collagens a 
Preferred embodiment uses collagen Type IV. Collagen 
Type IV is desirable because it provides desirable 
adsorption characteristics for the biological 
response modifier. 

The support may be either an absorbable 
(bxodegradable) support or non-absorbable 
(non-biodegradable) support and the support can be 
formed from a extracellular matrix component. The 
preferred support is a non-absorbable support which 
includes at least one extracellular matrxx component 
to whxch at least one BRM may be absorbed. Examples 
of absorbable supports include members of the group 
consisting of collagen Type I, known commercially by 
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the trade name "Gelfoam", laminin, • f ibronectins , 
gelatin, glycosaminoglycan, glycolipids 
Proteolipids, mucopolysaccharides and mixtures 
thereof. Examples of non-absorbable matrices include 
members of the group consisting of nylon, rayon, 
dacron .polypropylene, polyethylene, polyurethane , 
expanded polytetraf luorethylene (PTFE) , cross-linked 
collage Type iv, and mixtures thereof. 

The support is one which is biocompatible with 
the host in which it is to be implanted and has the 
lells Stren8th t0 SUpP ° rt * rowth of the added 

Expanded polytetraf luorethylene (PTFE) has been 
found to be a particularly suitable nonabsorbable 
support. This support provides the following 

benefits. PTFE h a « « , - 

iacK or an inflammatory 

response which is the basis for the current 
acceptance of PTFE in the surgical community. PT FE 
can be coated conveniently with extracellular matrix 
components which can absorb a biological response 
modifier. Biologically active HBGF-I and HBGF-2 can 
be immobilized to collagen- coated PTFE by previously 
established methods. PTFE polymers are routinely 
engineered to various specifications to meet a 
multitude of required configurations. 

Non-woven multifilament angel-hair fibers of 

~ r « Ars , ttre commercially available from W L 

Gore and Associates, Inc., Flagstaff, Arizona and are 
particularly suitable as a support. These fibers 
allow sufficient organized are. for infiltrating 
cells to be exposed to the environment of the host. 
This permits the free exchange of nutrients and toxic 
waste to occur while neovascularization processes 
occur. 
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Supports can be provided for use in this 
invention in any desired shape and si 2e . Desirable 
hap es for a support can be a strip, a sponge, or a 
tube. Supports are desirably capable of 
secured within an organise Suitable m eans f or 
securing a support can include a staple 
bioco ffl patible glue, or other surgical procedures such 
as suturing or tying the support to a tissue 

A desxrable support is obtained by fil ing a tube 



For example, HBGF-I i, *„„„„ to bi[)d to 
exponent, of the extracellular „. trlx ind componentj 
on a th '." tr "* llul " can either be imo l iliz l' d 

on ,olid support, or den.tur.d and form.d into an 
inaolubl. matrix. HBCF-I, ad.orb.d to eithar 
denatured collagen I ,pong.,, or to fiber, of 
axpand.d PTFE coated with .ith.r fibron.otin, 
collagen I or coll.g.n Iv , „ Co combination, „ f 
denatured ap.nge, „ r ,p P .d with pxfe fiber, , promot., 
angiog.n.,*. ln botn th . omml ^ 

compr. ni ,.d „ou,a at cone.ntr.tion, which ar. 

con,i,t.nt with th. growth, ,.e b.low factor', 
activity aa a e.llular mitog.n in vtero . 

Tha .oat eff.ctiva concentration, for a 
biological raapon,. modifier, can b. a concentration 
that .licit, a growth re,pon,a from the t.rg.t cell, 
but i, not toxic to tho.. cell,. Effective or 
therapeutic concentration, of angiogenic growth 
factor, are b.tw..„ about ! to 100 nanogram, p.r 
cubic .illim.t.r of a .upport. A .upport for thi, 
calculation include, both the ab.orb.bl. .upport and 
tne non-absorbable support. 
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In accordance with an aspect of the present 
invention, a device of the type hereinabove described 
is seeded with human cancer cells prior or subsequent 
to ^plantation of the device in a non-human an ima l 

The non-human animals which are provided with 
the human cancer cells are preferably immunodef icient 
non-human animals; in particular immunodef icient mice 
and rats. Such immunodef icient mice are known in the 
art and may for example be SCID mice or mice of the 
beige/nu/Xid, (BNX) genotype, [McCune S.M. , Namikawa 
R., Kaneshima H. , Shultz L. D. , Liberman M. , Weissman 
■Li-: The SCIDHu Mouse: Murine Model for the 
Analysis of Human Hemato lymphoid Differentiation and 
Function" Science 241: 1632-1639 (1988). Mosier 
D.E., Gulizia R.J., Baird S.M. , Wilson D.B.: 
"Transfer of a Functional Immune System to mice with 
Severe Combined Immunodeficiency". Nature 335- 
256-259 (1988). Kamel-R.id, S. and Dick, J. E .:' 
Engraftment of Immune-Deficient mice with Human 
Hematopoietic stem cells, Science 242: 1708-1709 
(1988)] and which have little immune function left to 
interfere with the growth of foreign cells. These 
mice have been extensively used for human tumor 
xenografts (Isaiah J. Fidl.r, Cancer and Metastasis 
Review, 5:29-49 (1986), "Rationale and methods for 
the^use of nude mice to study the biology and therapy 

«u«to cancer metastasis"; Seiji Naito, et al 
Clin. Expl. Metastasis, vol. 5, #2, 135-146, (1987) 

Growth and metastatic behavior of human tumor cells 
implanted into nude and beige nude mice,"; Jurgen 
Mattern, et al. ., Cancer and Metastasis Reviews 
7:263-284, (1988), "Human tumor xenografts as model 
for drug testing,"; Andrew Pawlowski and Peter J. 
Lea, in Skin Tumore: Experimental and Clinical 
Aspects, edited by craudio J. Conti, et al. . Raven 
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Press, New York, (1989), "Human Melanoma 
Xenografts". ) . 

Although in a pref§rr#H j • 

preierred embodiment, the human 

cancer cells are placed on a ^vascular^t^ 
dev.ce of th e type dcscribed in an 
non-human animal, it is possible wifchin 
and scope of the invention to use a 
non-immunodeficient non- human animal. 

In accordance with another embodiment of the 
invention, the immune deficient no„ >, 
Dart . 1>ll1o lclent non-human animal, i n 

Z12 ,1 mlce • ir " provlded vith « h « «iu 

First T* C ° Priniry hUMn «•»•• 
Fxrst these m . y be precursor ceUa 

the lnlmil wlth . huMn . muM P vide 

allow, testing o£ c . nullr and •* 
Procedure, for arresting tUMC c . u growt[) ^ 

«o,.T 1BmUn0th *"" Procedures such ., ^ th „ 
(Kcnb.rg.s.A., j.m.c.i. 75 , 5 „. 603> „, Muie » 

S£_iU, Science 223, 1487-9, 1984) or TIL cell 

io il, 19S«.), or any agents capable, on 
i^n iStri "° n ' ° f Sti - Ul " in « th. n.„l y gener a t . a 

system f iUt ° l0 « 0U! ' ••••• the immune 

•Tit- of , p « tl e nl: i3 duplicated in the immune 

defxciant mice, while tumor cell, ,„ implant.* via 
the implant, and then the particular therapies 
applied. p 

c.ll, S " COnd ' ° th " " 11S ln addi "° n t0 th « f—r 
c.Hs may be applied in the implant. These could be 

any of a wide variety of cells known to be able to 

*ro„ on such an implant system, and may include, but 
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not be limited to, fibroblasts, smooth muscle cells, 
endothelial cells, epithelial cells, hepatocytes, 
mesothelial cells. Such cells may function to 
support tumor cell growth by a variety of mechanisms 
eg by secretion of particular growth factors, 
angiogenic factors, extracellular matrix components, 
or other factors, all of which may constitute the 
appropriate micro environment for maintenance of the 
properties and growth of the primary tumor cells. 
Additionally, cells may be added and screened for the 
property of production of agents, or other properties 
of inhibition of the growth of tumor cells which 
usually grow well on the support without additional 
cells. 

The human cancer cells which are used in the 

present inv«nH«n «■-«« .....ii^i . - 

»w-t»nid primary human cancer 

cells (i.e., cells taken directly from a patient's 
tumor and maintained in vitro only for the shortest 
possible time). The cancer cells may include, but 
are not limited to the following types; breast, lung, 
ovarian, melanoma, colorectal, renal. 

Thus, in accordance with an aspect of the 
present invention, human cancer cells are placed in a 
non- human animal in an in vivo physiological 
environment that maintains the appropriate properties 
and characteristics of the original human primary 
cancer cells. In this manner, such human cancer 
cells may be tested and/or studied and/or treated in 
a non-human animal model under in vivo conditions 
which do not alter the characteristics of the cancer 
cells . 

Thus, the present invention can provide a 
non-human animal model system for testing, studying, 
manipulating and predicting behavior of tumor cells' 
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and developing treatments for primary human tumor 
cell lines from a variety of different cancers 

In accordance with the present invention, the 
properties of cells of an individual human patient 
may be developed in the animal model and be used to 
Predict the growth and behavior of such cells in the 
patient. " e 

In addition, a patient's tumor cells may be 
established in a number of different non-human 
animals and such animals may be subjected to a 
variety of therapeutic procedures (singly or in 
combination; chemical and/or physical) to thereby 
determine the best course of treatment. 

The invention will be further described with 
respect to the following examples; however, the scope 
of the invention is not to be limited thereby; 

Exaaple I 

General Procedure for TmplantH^ ^ »™ Hi rr 

The abdomen of an anesthetized mouse was washed 
wxth 20 percent ethanol and an incision was made into 
the abdominal wall to expose the peritoneal cavity 
Gelfoam (Upjohn, Kalamazoo, Michigan), cut into 
strips of approximately 20x15x7mm, or expanded PTFE 
fibers (W. L. Gore, Inc., Flagstaff, Arizona) 
pre-coated with collagen IV and pre-weighed (0.2gm 
dry weight), or a combination of these two materials 
(Gelfoam strips wrapped with PTFE fibers) were 
treated with approximately 0.5 ug of HBGF-I in 100 ml 
of water at 4"C for one hour. Following adsorption 
of the growth factor the constructed implant device 
was placed adjacent to the liver of the mouse. The 
surgical opening was closed by suture or staple gun 
and the mice were maintained on a normal diet and 12 

rir,^^ CyCle - At various tia " P° st ^i«t 

(18,28,35 and 38 days-) the mice were killed and then 



WO 91/01760 

W W PCT/US90/04344 

-12- 

subjected to whol* k«^« 

ImP ' m " «« «">in.d m .cro,cop ic .Uy f aT J , 
"...1 for^tion ind the 

- thin „ ctlons through the r:: g ^°^ o "— - 

A significant angiogenic response was oh. 
macroacopicallv *t*a • p se was observed 

opicaiiy and microscopically wii-m« 10 . 
after surgery in an • , picaiA y within 18 days 

gery ln al l mice (normal (CS71 • 
compromised (Bircn ^ » ' nd xaDnun « 

ea < Btrx ) mice) treated with inrvr 
vessela. at th» «-■! HBCFI. Blood 

«duce n.ov„cul. rilatlon . / dld n0t 

Bidirectional formation of new blood v „ S€la _ 
the HBGF-I implant f M « .-k „ ve ««ls along 

site, were ^.".d ™ ^ ^ 

that th. • , * rVed - Fu «her examination revealed 
that the implant contained vascular "strin«» t \ 

connected the implant trin8S whlch 

The ability of HBGF T T ,™ ~"** in * ™*™l*r tree, 
neovessel L ^^nt, to maintain these 

elZ , * trUCtu "» Within the peritoneum is 
evide d by thMe highiy vascuiar 

Histological examination of these Ion. I ■ , 
displayed « i- M " lon 8 term implants 

by l llll* " ° r8M,1 " d ,„rround.d 

types.. Histological examinations 
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Clongitudinal and cross- Sec ti 0 ni -k 

vascular "string" " ectlon ) through typical 

strings revealed the presence n f , 
monolayer of mesothelial cell, / ° f 3 

vascular Wna in the centra :™ din ' * ^ 
^ pro nin ent endothelia T c " \ 
smooth muscle cells re 1 . multiple layers of 

ntiated ^r^^^ « 
£ ndant capil lary lumina , I^re^ular" 

p i e e ls ;u u "::r d by a continuous — £ 

P ui.. Furth.r .xamination of this sampl. , t hl „, 
"agmfication r.v.al.d th. r.lativ.lv ric h In hl8h 

:::::;:;:. of - ndoth * Uii -»-«- — 

pr.s.nt aCC ° rdanC ' W " h th * d « vl « "«hod of th. 
Pr.s.nt invention, angiog.n.si, and 

"..vascularization ha, b..n achi.v.d in th. 

P.rxton..l cavitv of th. immu„.-compro„i,.d mous. 



Exaaple 2 

Exampl. 2 d.«onstrat.s that th. pr.a.nc. of » 
arg. vascularis. orglniI#d joUd J trta ^« 
contaxn, a n.twork of n . ov .„ el forniti 
contiguous with th. B!« mous. vascular tr.I 

-ccsfui t r . n , Plantltion o£ . it j-; ; : di ™» 

n.p.tom. c.ll Un. or a hum.n-d.riv.d m.lanol I.^l 
Un. into a BNX mous.. 

Th. diploid c.ll strain, RL-PR-c, a «i„i nally 
d«vi.t.d rat h.p.tom. c.ll un., .„ d a c.ll u n ' 
A375 d.riv.d from a human m.l.nom., w.r. maint! n.d 
in cultur. „ith .ith.r R PMI 1640 (RL . PRC) 
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glucose defined minimal essential media with 102 
fetal calf serum, 0.03M glutamine and gentamicin (0.5 
me/ml). These cells were plated on 100mm tissue 
culture plates and maintained in culture with medium 
changed every two (2) days for the duration of the 
experiment. 

In order to identify and characterize these 
tumor cell, during the transplantation process, cells 
were transduced with recombinant retroviral vectors. 
Either N2 or LNL6 (Anneninano, D. , et al . . J. 
Virology 61, 1657-1650; Adam, A.M. , and Miller, A.D 
(1988) J. Virol. 62, 3802-3806) was used to transfer 
and integrate the gene for neomycin resistance (Neo«) 
into the host genomic sequences. Both of the 

„„. „.„,.„„. usca in cms example are Moloney 

murine leukemia virus-based vectors with the viral 
coding sequences removed and the Neo- resistance gene 
from the bacterial Tn5 transposon inserted. A clone 
producing a high titer of amphotropic virus 
containing either N2 or LNL6 was isolated by G418 
selection of the helper-free packaging cell line 
PA317 after calcium phosphate-mediated DNA 
transfection of the appropriate viral plasmids. 
Virus -containing supernatants were collected from a 
confluent monolayer in Dulbecco's minimal essential 
-.edium containing 10% fetal calf serum. Following 
filtration, the viral supernatants were stored at 
-70°C until used. 

Cultured monolayers of either PL-PR-C cells or 
A375 cells (2xl0 5 ) were exposed to virus containing 
supernatants containing virus particles (2xl0 6 ), 
polybrene (8ug/ml) and appropriate culture medium for 
2 hours at 37°C. Following exposure, fresh culture 
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ml ,* , cell3> both rl - pr - c < m —> and 

A375 (Neo.) were exposed to G418 (800uq/.l) £ or two 
weeks whereupon transduced colonies were expanded for 
subsequent transplantation. 

Transduced tumor cells, RL-PR-c (Neo*-) or A375 
(Neo.) were grown to high density (IxlO 6 ) on Gelfoam 
sponges (15xl2x7nun) and wrapped with 0 . 2gm of 
expanded PTFE fibers previously coated with collagen 
IV and containing adsorbed HBGF-I (0.5ug). This 
device was surgically implanted in the peritoneal 
cavity adjacent to the liver of BNX mice as 
previously described. 

At various times post implantation, wrapped 
sponges were surgically removed and washed 
extensively in phosphate buffered saline (PBS) 
Washed implants were digested 30 to 60 minutes at 
37 C with a solution of collagenase in PBS (Img/ml) 
ln * tiSSUe cu lt«e incubator (5* C02). Released 
cells were collected by centrif ugation (10 min, 2000 
* g, 20°C) and washed once with PBS and pelleted by 
centrifugation. Cells were resuspended with 
appropriate tissue culture medium containing G418 
(SOOug/ml) and plated for 16 hours on 100mm tissue 
culture flasks. Plated cells were washed with PBS 
extensively and fed fresh medium. Medium was changed 
every two days for the duration of the procedures 
Large numbers of viable RL-PR-C (Neo») cells were 
recovered at 18, 25 and 34 day, post implantation as 
evidenced by their ability to grow in the presence of 
G«1B. This observation was further confirmed by a 
direct assay of the neomycin phosphotransferase 
activity (the direct product of the Neo. ge ne ) 
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Viable A375 (Neo.) cells were recovered at 27 34 
and 40 days post implantation which both grew in the 
presence of G418 as well as displayed positive 
neomycin phosphotransferase activity. 

Induced neovascularization within the peritoneal 
cavity has therefore been shown to sustain the 
proliferative potential of tumor cells simultaneously 
implanted with HBCF-1 adsorbed solid supports. Tumor 
cells which were recovered from these HBGF-I implants 
were able to proliferate in vitro under selective 
pressure which reflects their genetic disposition. 

Example 3 

Primary Tumor Cells on I-nUn ta j n bn* m,-„- 

Primtrv t-nm«*«- «• i ... 

_ .«m K x«s dn oocamed as biopsy 

samples from human patients. 

These tumor cells, purified from immune system 

cells if necessary, by standard cell-separation 
procedures or as pieces of intact tumor, are 
maintained for a minimal period in vitro in an 
appropriate medium prior to seeding onto the support 
for an implant, as described in Examples 1 and 2. 
The cells on the support are implanted into BNX mice 
as previously described or as 0.25 to 0.5 cubic 
centimeter chunks wrapped in 0.1 gra fibers coated 
'"" A * na »•«« "8 HBGF-1, and a time course 
of survival of the cells in the implant is carried 
out. The implant is placed in the peritoneal cavity. 
Survival and growth of the cells is monitored 
biochemically, by isolation DNA from cells in the 
implant, and molecular hybridization with 
human- specific repetitive sequence DNA probes. 
Monitoring is also by iramunohis to chemical means, 
using infplant sections and immune antisera specific 
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llln y ' m ° r 5pecifi < surf *« ""•»«. 

7 ;; W! * "™ "» «"«n.d for lny human 

and/or tumor specific a.cr.ticn product, mad. by 
«Us „„ the implant ind „ crec>d ln 

circulation. 



Having .,tabli,n.d primary hum .„ tumor e 
Zar t " in * " ri " ° £ miC - t h .r.P u L 

•ff.ctiv. in killing of the p.ti.nf, tu..r call, <„ 
Y-o. in th. Xh. tr.atm.nt, can b . L £ £ 

Umited to r.guiar chemotherapy with e,t.bli,n.d 
aganta. radiation th.r.py, tr.atment with biological 
raspona. modifier, and antitumor agent, ,uch „' tumor 
necro.i, faet0 r, int.rl.ukin 2, . int.rferon, 

interferon, int.rl.ukin 1. int.rl.ukin 4, or a 
"id. rang, of oth.r ,uch ag.nt,. 

way, "'MoT' ' 0 , th * raPy — ^ ,.v.r.l 

way,. Mo.t ,x«pl. .„„ .f £ect:iv , is tQ nonitor m 

d.cr..,. i„ production and appearance in th. mou,.', 
circulation of tumor .p.cific product,. Al,o, th. 
xmplant, can b. .Mmi n . d biochemically and 
histologically to datermin. th. aurviv.l of th. tumor 

Additionally, human bona marrow can be 
introduced into th. BNX mic. by publi.h.d proc.dur., 

a e»rj.i€r; , as a bone marrow 
tr»,pl Mt , t0 Mtlblish . pMnt , a ^ 

the immune deficient mou,.. Th.n tumor cell, „„ b. 
planted, „ d.,crib.d abov., and . v.ri.ty of 
additional canc.r th.r.pi.,, including th. adoptiv. 
u» U noth.ra Py approach, can b . tMt . d . Th „. includ> 
LAK cell th.r.py, TIL c.ll th.r.py and ALT th.r.py 
Survival of tumor c.ll, i, monitor.d a, de.crib.d 
«°ve. Th. adoptive Immunotherapy proc.dur., of LAK, 
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TIL or ALT can be tested with the patients immune 
cells alone, or in a mouse where the patient's own 
bone marrow has been reconstituted into the mouse. 

Number modifications and variations of this 
invention are possible; therefore, within the scop, 
of the dependent claims, the invention may be 
practiced otherwise than as particularly described 
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What is Claimed Is: 

1- A process for producing an animal model 

containing human cancer cells comprising- 
providing a non-human animal with a 
biocompatable support which includes both 
biological response modifier and human cancer 
cells . 

2- The process of claim 1 wherein the non-human 
ammal is immunodef icient with respect to its 
own immune system. 

3- The process of claim 2 wherein the biological 
response modifier is an angiogenic growth 

factor. 

The process of claim 3 wherein the growth fact 
is a heparin binding growth factor. 

5. The process of claim 2 wherein the support 
includes an extracellular matrix component. 

6. The process of claim 5 wherein the extracellular 
matrix component is a collagen. 

7. The process of claim 2 wherein the support is a 
non- absorbable support. 

8- The process of claim 7 wherein the support is 
comprised of polytetraf luoroethylene . 

9- The process of claim 2 wherein the non-human 
animal is a beige/nu/Xid mouse. 



or 



WO 91/01760 



PCT/US90/04344 



-20- 

10. The process of claim 2 wherein the cancer cells 
are primary tumor cells. 

11. The process of claim 10 wherein the biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

L2. The process of claim 2 wherein the non-human 
animal includes a human immune system. 

.3. The process of claim 12 wherein the biological 
response modifier is an angiogenic growth 
factor. 



me process of claim 12 wherein the support 
includes an extraceullar matrix component. 

The process of claim 12 wherein the support is a 
nonabsorbable support. 

• The process of claim 12 wherein the non-human 
animal is a beige/nu/Xid mouse. 

. The process of claim 12 wherein the cancer cells 
are primary tumor cells. 

The process of claim 12 wherein the biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

A process for testing a cancer treatment for 
human cancer cells, comprising: subjecting a 
non-human animal to a treatment for human cancer 
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20. 



21 



22 



cells, said non-human animal including cancer 
ceils, saxd non-human animal being 
immunodef icient . 

A proc«„ tor te.ting a „nc er tr.atm.nt £or 
hu B .n c„c.r e .„., conprising: subJ . ec . 
non-hu». n . ninal to . t «. tm . nt for hummn csmc(ir 
ceil., said non-human animal including « 
biological r.spons. modifi.r mnd human cincer 
calls supported on a biocompatabl. support. 

Th. process of claim 20 wher.in th. non-human 
ammal ls immun.defici.nt with r..p. c t to its 

own immune system. 

The process of claim 21 wherein the biological 
response modifier i, an a„gi ogenic growth 

factor. 

23. The process of claim 22 wherein the growth 
factor is a heparin binding growth factor. 

24. The process of claim 21 wherein the support 
includes an extracellular matrix component. 

25. The process of claim 21 wherein the support is a 
nonabsorbable support. 

26. The process of claim 21 wherein the non-human 
animal is a beige/nu/Xid mouse. 

27. The process of claim 21 wherein the cancer cells 

are primary tumor cells. 
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28. The process of claim 27 wherein biological 
response modifier is an angiogenic growth factor 
and the support further includes an 
extracellular matrix component. 

29. A non-human animal model produced by the process 
of claim 1. 



30 



31 



32 



The process of claim 2 wherein the support 
including the cancer cells is implanted in the 
non-human animal. 

The process of claim 2 wherein. the cancer cell! 
are added to a support implanted in the 
non-human animal. 

The process of claim 20 wherein the non-human 
animal includes a human immune system. 
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